44
A structural or stratigraphic trap is an important criterion for CO2 sequestration. Structural and
45
stratigraphical trapping occurs where the migration of free phase CO2 is prevented by low 46 permeability layers (caprocks) such as layers of mudstone (Chadwick et al. 2008) . Usually, there is a major gap in the geological sequence between one rock and overlaying strata, because of 48 non-deposition and/or erosion; this is known as an unconformity (Sloss 1963 
64
The term "unconformity surface" is used here to describe the following scenarios. Just above dramatically (average porosity changed from 0.1 to 0.2 and average permeability changed from 72 0.1-10 mD to 500 mD) (Besly et al, 1993 
82
They concluded that oil and gas migrates laterally through an unconformity surface where there
83
is high porosity and permeability sandstone deposited. In this work, the effect such a structure
84
has on CO2 storage is studied.
85
Outline of the Paper
86
This paper consists of three sections. In the first section, due to the slope of the layers in an 87 angular unconformity, an investigation on the effect of gridding type on CO2 storage will be 88 described before outlining the modelling of the unconformity. In the second section, 2D models
89
will be presented and in the third section, 3D modelling will be discussed. A number of 2D and
90
3D numerical simulations were conducted to study the impact of unconformities on CO2
91
storage. All models were constructed in Petrel, and the reservoir models were input to the 92 ECLIPSE reservoir simulator. 
103
Figure 1), and the second corresponding to a 50×1×131 tilted grid (corner point geometry)
104
(Model TG, Figure 1 ). 
155
This effect is more significant where these inclined grids pinch out such as, in Model TG at the 156 top of the aquifer.
157
The results demonstrate that the way in which the model is gridded affects the CO2 migration 
192

Results and Discussions for 2D Models
193
In Models 1-3, CO2 injected into Aquifer 1 is able to migrate to Aquifer 2 via the high 
240
To study the effect of the unconformity surface on CO2 storage in this 3D Model, four models (A,
241
B, C and D) were defined by changing the properties of the 1 m thick layer just above the 242 unconformity surface ( 
245
B (patchy interface), could be the result of material with low permeability also being deposited.
246
In Model C there is no difference between the properties of this layer and the layers above it; in 247 other words, this layer has the same properties as the caprock. 
266
Sensitivity Analysis: Sensitivity to Thickness of Highly Permeable Layer above the Unconformity
267
The thickness of the layer above the unconformity surface was initially 1 m, in Model A. In
268
Model D it is increased to 10 m. In Model A there is a 1 m highly permeable layer whereas in
269
Model D there is a 10 m highly permeable layer just above the unconformity surface. 
293
permeability value is detected in a well log, the lateral extent may not be known. Therefore, 294 engineers will be unaware whether or not the CO2 would migrate from one formation to
295
another. In the absence of a high permeability layer either above or below an unconformity, 
344
Chadwick, A., Arts, R., Bernstone, C., May, F., Thibeau, S. 
442
R2 refers to the unconformity surface and R7 consists of bottom three layers.
443 Figure 6 Mole fraction of CO2 dissolved in brine at the end of injection period (50 years)
444
Models 1 and 3. 
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